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1.0 Multi-Station Teletype Interface (Type LT19A) 

Addition of the LT19A option to the PDP-9 expands 
the machine's teletype facility to acconanodate up to 
five optional teletype control iinits. The LT19A consists 
of the following: 

a. Two standard 19" DEC Type 1943 mounting 
panels (completely bussed and prewired 
for PDP-9 10 Bus interfacing and the 
insertion of up to five independent 
teletype controls, LT19B'S or LTl9C's 
defined below) . 

All of the logic modules necessary to 
interface the control units to the 
standard PDP-9 10 Bus. 

Optional Teletype Control (Type LT19B) 

The LT19B is a group of standard DEC logic nodules 
which, when inserted into the appropriate locations 
of an LT19A, constitute a single independent tele- 
typed control with the following specifications: 

a. five or eight * bit character codes. 

b. one unit start code. 

c. 1, 1.5 or 2* unit stop codes. 

d. Full * or half duplex operation. 

e. Speed of 110 baud. 

f. Maximum signal transmission distance is 2000 feet. 



LT19B teletype controls may be used with ASR, 
KSR, RO or SO teletype units. 



* Standard unit 
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Each LT19A added to a PDP-9 will accommodete up to five 
teletype control units (LT19B'S). These I,T19B control 
units contain logical elements which are functionally 
similar to those of the PDP-9 standard teletype control 
Instructions and programming considerations are, therefore, 
similar to those of the standard unit. 



Optional Teletype Control with Standard ElA Level Converters 
(T^T^e LT19C) 

The LT19C is a group of standard DEC logic modules which, 
when inserted into the appropriate locations of an LT19A, 
constitute a single independent teletype control (exactly 
the same as the LT19B specified above)with standard EIA 
level converters. Thus the LT19C may be directly connected 
to input/output devices using standard EIA logic levels, i.e. 
dataphone. 
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1.1 



The LT19A,B (C) system consists of an interface to 
the processor (LT19A) and up to five teletypes 
control units. (LT19B(C) ). 

LT19A,B (C) System 



IiTl9A 
llnteyf^ce 



TTY 1 
(OR DP) 



LT19B 
Kl\ (C) 



TTY 2 

(OR-PP)! 



TTY 3 
(OR DP) 



LT19B 
(2) (g) 



LT19B 
(3) (C) 



TTY 4 
(OR DP) 



LT19B 



TTY 5 
(OR DP^ 



PDP-9 

10 
PKG I 10 Bus 

One to five optional LT19B(C) teletype control 
units may be added to each LT19A interface. 

1.2 Each of the LT19B (C) control units (up to five may 
be added) is optional - directly pluggable into tbe 
I.T19A interface. 

1.3 The LT19A is packaged in two standard DEC #1943- 
19" logic mounting racks. Up to five LT19B (C) 
control units may be plugged into the LT19A logic 
racks. (lO^j" of mounting space is required). 

When the LTl9A,B (C) options are added to a PDP-S 
system, these 1943 logic mounting racks must be 
added to the system as shown in section 4.0 and 
all necessary cable connectors and power wiring 

should then be added. 

1.4 The IiT19A,B (C) options operate reliably over the 
temperature and humidity range specified for the 
processor. Each LT19A,B (C) optional system, is 
powered from one standard DEC #728 Power Supply 
mounted on the back door of the bay in which 
the LT19A,B (C) system is mounted. No special 
power controls or fan assemblies (other than 
those necessary for the rrulti-hay syste.T) are 
necessary. 
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1.5 General Performance 

A general description of the LT19A,B option is 

giuen on page 4-31 of the PDP-9 Users Handbook (F-95) 

a. Teletype operational characteristics 

(1) five or eight* bit character code. 

(2) one* unit start code. 

(3) 1, 1.5 or 2* units stop code. 

(4) Full duplex operation. : 

(5) Up to five teletype units per LT19A. 

(6) Speed = 10,000 Baud. Maximum 

(7) Maximum signal transmission distance- 
2000 feet. 

•Standard unit 
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3.0 lOT Instructions 

The following device selection codes have been 
assigned for use with optional teletype units t 



Teleprinters 

7040— 
7042— 
7044— 
7046— 



Keyboarda 

7041— 
7043— 
7045— 
7047— 



In addition to these device selection codes 
the standard PDP-9 sub device selection lines 
(SDO.SDl) are also available for assignment. 
As a result, the device selection codes listed 
above represent 32 possible device codes. 

Teleprinter IQTS 

1 Skip on teleprinter flag e.g., 70400J. 

2 Clear teleprinter flag e.g., 704002^ 

4 Load teleprinter buffer and 704004_ 
transmit character e.g. 

Keyboard IQTS 

1 Skip on keyboard flag e.g. 704101^ 

2 Clear keyboard flag and read 704102^ 
the keyboard buffer e.g. 

4 Not used 

3.2 Special Maintenance Instructions 

The LT19A,B (C) system uses no special maintenance 

instructions. 

3.3 No special data formats, programming considerations 
3.6 operator controls, or indicators are necessary for 

the LT19A,B (C) system. 
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2.0 Vendor-Supplied Equipment Specifications 

The LT19A,B (C) system may use standard teletype 
units (ASR's,KSR's,RO's,SO's) and/or standard 
EIA level operated input/output devices i.e., 
dataphone interface. All of the above teletype 
equipment and EIA level operated equipment are 
standard DEC peripheral devices which have DEC 
Purchase Specifications. Therefore, if 
specifications are required for any standard 
DEC input/output unit, it may be obtained from 
the Purchasing Specifications List. 
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3.7 No status bits are assigned to the LT19A,B (C) 

system. 

3.8 Timing diagrams for LT19B{C) teletype control 
are presented on pages 3-9 (receiver) and 3-7 
(transmitter) of the LT19 Instruction Manual 
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4. Installation Data 

The LTi9A,B (C) system is packaged in a standard 
PDP-9 19" optional cabinet. The standard LT19 
system operates at very slow frequencies and, 
therefore, may be located at any place along 
the standard PDP-9 10 bus. 

No special action need be taken (either in 
shipment or during site installation) to 
install on LT19 system other than thBt required 
for the basic processor and standard teletype 
units . 

General information on the physical locating 
of noncritical options (when assigped to a PDP-9 
system) is contained in Chapter 4 (Mechanical) 
of the PDP-9 Sales Notebook. 
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6.0 
6.1 



6.2 



6.3 
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Master Drawing Lists 

LT19A 

Drawing No . 

A-ML-LT19-A 

C-UA-LT19-A-0 

A-PL-LT19-A-0 

D-BS-LT19-A-1 

D-BS-LT19-A-2 

D-MU-LT19-A-3 

A-PL-LT19-A-3 

D-AD-7006040-0-0 

A-PL-7006040-0-0 

K-WL-LT19-A-4 

A-CP-LT19-A-5 

LT19B 

Drawing No. 

A-ML-LT19-B 

D-BS-LT19-B-1 

D-BS-LT19-B-2 

D-BS-LT19-B-3 

D-BS-LT19-B-4 

D-BS-LT19-B-5 

LT19C 



Drawing No . 

A-ML-LT19-C 

D-BS-LT19-C-1 

D-BS-LT19-C-2 

D-BS-LT19-C-3 

D-BS-LT19-C-4 

D-BS-LT19-C-5 



Note: 



LT19-B(C)-1 
LT19-B(C)-2 
LTl9-B(C)-3 
LT19-B(C)-4 
LTl9-B(C)-5 



No. of 
sheets 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

No. of 
Sheets 

1 
1 
1 

1 
1 
1 

No. of 
Sheets 

1 
1 
1 
1 
1 
1 



gjtle 

Multi-Station Teletype Control 

Teletype Control 

Teletype Control 

I/O Bus Interface Logic 

I/O Bus Interface 

Module Utilization 

Module Utilization 

Wired Assy 

Wired Assy 

Wire List LT19 

External Component List 

Title 

Teletype Interfcice LT19-B 
Teletype Control Unit Channel 1 
Teletype Control Unit Channel 2 
Teletype Control Unit Channel 3 
Teletype Control Unit Channel 4 
Teletype Control Unit Channel 5 

Title 

Teletype Interface LT19-C 
Teletype Control Unit Channel 1 
Teletype Control Unit Channel 2 
Teletype Control Unit Channel 3 
Teletype Control Unit Channel 4 
Teletype Control Unit Channel 5 



1st optional teletype control 
2nd optional teletype control 
3rd optional teletype control 
4th optional teletype control 
5th optional teletype control 
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5.0 Interface Specifications 

All connections from the LT19A,B (C) system to 
the basic processor are made through the 
standard PDP-9 ID Bus. No special cabling is 
needed for the system. The optional teletype 
units (or EIA standard level units) are 
interfaced to LT19A,B (C) system as stated - 
in Section 7 (System Caiiponents) . The single 
control cable and its termination module are 
standard units which are delivered with the 
optional input/output unit. 
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7.0 System Components 

Basic system components consist of the LT19A,B(C) 

control logic (located in an optional bay) and up 

to 5 teletype units or EIA level operated units 

for each LT19A control. The optional teletype 

units or EIA units are located remotely from 

The PDP-9 system. A single control cable interfaces 

the remote unit to its control in the PDP-9 systiein. This 

control cable is terminated with a standard DEC W070 cable 

connector module which is inserted in its assigned location in 

the LT19A mounting panels (see module utilization print 

D-MU-LT19-A-3). 



7.1 



Modules needed to implement the mult i- tele type control 
are as follows: 

LT19A (PDP-9 interface only) 



1 -R401 

2 -S107 
1 -S123 

1 -S603 

2 -W107 



2 -B002 

1 -Rill 

2 -W104 



LT19B (Single teletype control only) 



-R401 
-S203 

-W005 
-WO 70 
-W103 
-W705 
-W706 
-W707 



(part of teletype or EIA device) 



LT19C (Single EIA level operated device control) 

Same as LT19B plus 

1 -W511 
1 -W602 
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7.2 No special power controls are necessary due to the 
addition of an LT19A,B{C) system other than those 
required £0): the optional bay configuration. One 
728 power supply must be added to the back door of 
the optional bay for each LT19A,B,C system interfaced 
to a PDP-9. See table below. 

7.3 An LT19A,B(C) system is interfaced to the PDP-9 
processor through the 10 Bus and to input/output 
devices through connector cables supplied with the 
optional unit. As a result, no special cabling is 
needed for the system. 

7.4 As stated in Section 2.0 vendor-supplied equipment 
whcih Interfaces to the LT19A,B{C) system is standard 
and DEC purchase specifications for all units are 
available from Drafting. 



LT19A With 


1-LT19B 


2-LT19B 


3-LT19B 


4-LT19B 


5-LT19B 


+10V 
-15V 


1.47A 
1.58A 


2.88 
1.86 


4.30 
2.14 


5.72 
2.42 


7.14 
2.70 



LT19C 
+10 
-15 



.075A"| 
134A r **3ximum LT19C Configuration 



Maximum Possible Load: 



+10V-7.2A,-15V-2.8A 
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9.0 Acceptance Test Procedure 

The Acceptance Test pperator must sucessfully- rerun 
all Checkout Test Procedures as stated in Section 8. 

In addition, the following docisnentation list must 
be complete before the unit is accepted. 



a . MAINDEC-9A-D8CS-PH 
b MA1NDEC-9A-D8CA-D 



Program Tape 
Write-up 



9.1 No special test equipment is needed for acceptance of 
this option. 

9.2 Field-installed LT19A,B(C) options should l>e tested 
and accepted under the same stipulations stated for 
in-house installations. 
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8.0 Acceptance Test Procedure 

Each LT19A,B(C) unit will be tested using Test 
Procedure MAINDEC-9A-D8AA-D both under normal 
operating conditions and under voltage margins 
as specified below: 



Test 


Aggravation 
Conditions 


+10V 


Marg 


ins 




No. 






-15V 


1 


None 


+ 


■" 


+ 


- 


2 


Margin LT19A 
(Rack A) 


6V 


6V 


2.5 


2^5 


9 


Margin LT19A 
(Rack B) 


6V 


6V 


2.5 


2.5 


4 


Margin LT19A 
(Rack C) 


6V 


6V 


2.5 


2.5 


5 


Margin LT19A 
(Rack D) 


6V 


6V 


2.5 


2.5 
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10.0 Spare Parts 

Spare modules necessary for the LT19A 



1 


S123* 


1 S107* 


1 


3603* 


1 W107 


1 


R401* 


1 W104 



♦These modules are already included in 
the basic processor spare parts list. 

Spare modules necessary for the I.T19B: 



1 


R401* 


1 W005* 


1 


S203* 


1 W070 
1 W103 



♦These modules are already included in 
the basic processor spare parts list. 

Spare modules mecessary for the LT19C» 

Same as LT19B plus: 

1 W511 

1 W602 

10.1 No special component spares are necessary for the 
LT19A,B(C) system, 

10.3 Special mechanical spare parts and tools 

10.4 which should be supplied with • each optional 
teletype unit are listed in the PDP-9 Sales 
Notebook, Section 7.6. 
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11.0 Preventative Maintenance Procedures 

To insure reliable operation of the LT19A,B(C) 
system, standard processor maintenance procedures 
I for both logic and the tAletype units) must be 
followed. All additional KSR'S,ASR'S,SO'S, or 
RO'S which are added to the PDP-9 system must 
follow standard field service maintenance 
procedures to insure proper operation. 
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1 



TELETYPE CONTROL 
C-UA-lTlt-A-O 



Q 



1 1 RED ASSY 

(ITI9-A) 

O-AD-7006040-0-0 



Q> 



MARGINAL CHECK 

PANEL ASSY 

C-IA-5402526-0-0 



1943 D MOUNTING 

PANEL 
O-AD-1 943-0-0 
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Each LT19D added to a PDP-9 will accommodate up to five 
teletype control units (LT19E's). These LT19D control 
units contain logical elements which are functionally 
similar to those of the PDP-9 standard teletype control. 
Instructions and programming considerations are, therefore, 
similar to those of the standard unit. 

Optional Teletype Control with Standard EIA Level Converters 

(Type LT19F) 

The LT19F is a group of standard DEC logic modules which, 
when inserted into the appropriate locations of an LT19D 
constitute a single independent teletype control (exactly 
the same as the LT19E specified above) with standard EIA 
level converters. Thus the LT19F may be directly connected 
to input/output devices using standard EIA logic levels, 
i.e. dataphone. 
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1 . Multi-Station Teletype Interface (Type LT19D) 

Addition of the LT19D option to the PDP-9 expands 
the machine's teletype facility to accommodate up to 
five optional teletype control units. The LT19D consists 
of the following: 

a. Two standard 19" DEC Type 194 3 mounting panels 
(completely bussed and prewired for PDP-9 
10 Bus interfacinq and the insertion 
of up to five independent teletype controls, 
LT19E"s or LT19F'S defined below). 

All of the logic modules necessary to 
interface the control units to the 
standard PDP-9 10 Bus. 

Optional Teletype Control (Type LT19E) 

The LT19E is a group of standard DEC logic modules 
which, when inserted into the appropriate locations 
of an LT19D, constitute a single independent tele- 
type control with the following specifications: 

a. five or eight * bit character codes. 

b. one unit start code. 

c. 1, 1 . 5 or 2 * unit stop codes. 

d. Full duplex operation 

e. Speed variable to 30 K baud. 

f. Maximum signal transmission distance is 2000 feet with 
teletype units, 250 feet on LT19F units with LT19H option. 

g. LT19E teletype controls may be used with ASR, KSR, 
RO or SO teletype units. 

* Standard unit 
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1.1 



PDP-9 
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1.2 



The LT19 D,E,F system consists of an interface to 
the processor (LT19 D) and up to five teletype 
control units. (LT19E,F) . 

LT19D,E,F System 



TTY 1 
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(OR DP) 
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PT08 F 
OR LTPH 
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4) (F)| (5) (F) (H) 



10 Bus 



One to five optional LT19E(F) teletype control 
units may be added to each LT19D interface. 

Each of the LT19E(F) control units (up to five may 
be used) is optional - directly pluggable into the 
LT19D interface. 



1.3 The LT19D is packaged in two standard DEC #194 3- 
19" lOgic mounting racks. Up to five LT19E[F) 
control units may be plugged into the LT19D logic 
racks. (IOJ5" of mounting space is required). 

When the LT19D, E (F) options are added to c; PDP-9 
system, these 1943 logic mounting racks must be 
added to the system as shown in section 4.0 and 
all necessary cable connectors and power wiring 
should then be added. 

1.4 The LT19D,E,F,H options operate reliably over the 
temperature and huinidity range specified for the 
processor. Each LT19D,E,F,H optional s>'Sten\ is 
powered from one standard DEC #728 Power Supply 
mounted on the back door of the bay in which the 
LT19D,E,F,H system is mounted. No special power 
controls or fan assemblies (other than t);Ose 
necessary for the multi-bay system) are necesisary , 
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1.5 General Performance 

A general description of the LT19D,E opt;.on is 

given on page 4-31 of tha PDP-9 Users Handbook {F-95) 

a. Teletype operational characteristics 

(1) five or eight* bit character code. 

(2) one* unit start code. 

(3) 1, 1.5 or 2* units stop code. 

(4) Full duplex operation. 

(5) Up to five teletype units per LTigD. 

(6) Speed = 30,000 baud maximum. 

(7) Maximum signal transmission dis:ance- 
2000 feet for teletype units, 250 feet 
for LT19H. 

*Standard unit 

1.6 Overall Speed 

A limitation has been placed on the overall speed of all channels 
combined so that normal service routines may handle all channels 
simultaneously. The limit is 30,000 baud for all N channels combined, 
where N = 1 to 16. 

1.7 The highest speed channels should be assigned to the first channels 
in a system to keep the skip chain short and in a multiple LTI9D 
system, all the high speed channels MUST come first to prevent a 
low speed channel from locking out a high speed unit. 
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2 . Vendor-Supplied Equipment Specifications 

The LT19D,E,E,H system may use Standard teletype units 

(ASR's, KSR's, RO's, SO's' and/or standard EIA 

level operated input/output devices i.e., dataphone 

interface. All of the above teletype equipment 

and EIA level operated equipmient are standard 

DEC peripheral devices which have DEC Purchase 

Specifications. Therefore, if specifications are 

required for any standard DEC input/output unit, 

it may be obtained from the Purchasing Specifications 

List. 
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3.0 lOT Instructions 

The following device selection codes have been assigned 
for use with optional teletype units: 



teleprinters 

7040-- 
7042 — 
7044-- 
7046 — 



Keyboards 

7041 — 
7043 — 
704 5— 
7047 — 



In addition to these device selection codes the standard 
PDP-9 sub device selection lines (SDO, SDl) are also 
available for assignment. As a result, the device selection 
codes listed above represent 32 possible device. codes . 

T eleprinter lOTS 

1 Skip on teleprinter flag e.g., 704001^ 

2 Clear teleprinter flag e.g., 704002 

4 Load teleprinter buffer and 704004 

transmit character e.g.. 

K eyboard lOTS 

1 Skip on keyboard flag e.g 70410J^ 

2 Clear keyboard flag and read 704102^ 
the keyboard buffer e.g. 

4 Not used 

3 • 2 S pecial Maintenance Instructions 

The LT19 D, E, F, H system uses no special maintenance 
instructions . 

3.3 No special data formats, programming considerations 
3.5 operator controls, or indicators are necessary for 
the LT19 D, E, F, H system. 
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3.7 No status bits are assigned to the LT19 D, E, F, H 

system . 

3.b Timing diagrams for LT19 E F teletype control art- 
presented on pages 3-9 (receiver) and 3-7 (transmitter) 
of the LT19 Instruction Manual (Note that the manual refers 
to the LT19 A, B,& C - The timing is correct for the 

LT19 D, E & F) . 

3.9 The LT19-E/F Channel assignments should be made according to 
the following tables: 

TABLE 1: 1 to 5 UNITS; 1 LT19D 





UNIT 


TRANSMITTER 


RECEIVER 


LOGICAL 




# 


CODE 


CODE 


UNir# 




1 


XX400X 


xx41|?x 


1 


LT19D 


2 


xx4i32x 


xx412x 


2 


#1 


3 


xx4j34x 


xx414x 


3 




4 


xx406x 


xx4l6x 


4 




5 


xx420x 


XX430X 


5 



TABLE 2: 6 to 10 Units; 2 LTl9D'S 



UNIT 

# 



TRANSMI TTER 
CODE 



RECEIVER 
CODE 



LOGICAL 
UNIT # 



1 

LT19D 2 

#1 3 

4 

5 



XX400X 
xx402x 
xx404x 
XX406X 
XX440X 



XX410X 
xx4l2x 
xx414x 
xx4l6x 
XX450X 



1 
2 
3 
4 
11 



LT19D 
#2 



XX420X 
xx422x 
xx424x 
xx426x 
xx442x 



XX430X 
xx43 2x 
xx434x 
xx436x 
xx452x 



5 

6 

7 

10 

12 
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TABLE 3: 11 to 15 UNITS; 3 LTl9D'S 



UNIT 
# 



TRANSMITTER 
CODE 



RECEIVER 
CODE 



LOGICjaji 
DNIT # 



LT19D 
#1 



XX400X 
xx40f2x 
xx404x 
xx406x 
xx46j3x 



xx41i3x 
xx412x 
xx414x 
xx416x 
xx470x 



1 
2 
3 
4 
15 



IT19D 2 

#2 3 

4 

5 



XX420X 
xx422x 
xx424x 
xx426x 
xx462x 



xx430x 
xx43 2x 
xx434x 
xx436x 
xx472x 



5 

6 

7 

10 

16 



1 

IT19D 2 

#3 3 

4 

5 



xx440x 
xx442x 
xx444x 
xx446x 
xx464x 



xx450x 
xx452x 
xx454x 
xx456x 
xx474x 



11 
12 
13 
14 

17 



TABLE 4: 16 UNITS; 4 LT19D' S 





The se 


tup for the first three LTl9D'S would 


be as in TABLE 3 . 






UNIT 


TRANSMITTER RECEIVER LOGICAL 




# 


CODE CODE UNIT # 


1 


UNUSED UNUSED 




LT19D 


2 


UNUSED UNUSED 


#4 


3 


UNUSED UNUSED 




4 


UNUSED UNUSED 




5 


xx466x xx476x 20 




Note: 


When the system includes an LT15, it becomes logical 
unit #1. 
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Installation Data 

The LT19 D, E, P, H system is packaged in a standard 

PDP-9 19" optional cabinet. The standard LT19 

aystem operates at very slow frequencies and, therefore, 

may be located at any place along the standard PDP-9 

TO bus. 

No special action need be taken (either in shipment 
or during site installation) to install on LT19 system 
ot:her tlian that required for the basic processor and 
standard teletype units. 

General inforn^ation on the physical locating of noncritical 
options (when assigned to a PDP-9 system) is contained in 
Chapter 4 (Mechanical) of the PDP-9 Sales Notebook. 
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5.0 Interface Specifications 

All connections from the LT19 D, E, F, H system to the 
basic processor are made through the standard PDP-9 10 
bus. No special cabling is needed for the system. The 
optional teletype units (or EIA standard level units) 
are interfaced to LT19 D, E, F, H system, as stated in 
Section 7 (System Components). The single control cable 
and its termination module are standard units which are 
delivered with the optional input/output unit. 
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6.0 


Master Drawing Lists 










6.1 


LT19D 
Drawing No. 




No. of 
sheets 




Title 






A-ML-LT19-D 




1 


Multi-Station Teletype Control j 




C-UA-LT19-D-0 




1 


Teletype 


Control 






A-PL-LT19-D-0 




1 


Teletype 


Control 






D-BS-LT19-D-1 




1 


I/O Bus 


[nterface Logic 






D-BS-LT19-D-2 




1 


I/O Bus Interface 






D-MU-LT19-D-3 




1 


Module Utilization 






A-PL-LT19-D-3 




1 


Module Utilization 






D-AD-7006ft52-0-0 




1 


Wired Assy 






A-PL-7006452-0-0 




1 


Wired As 


5y 






K-WL-LT19-D-4 




1 


Wire List LT19 






A-CP~LT19-D-5 




1 


External 


Component List 






A-CP-LT19-D-8 




1 


Baud Rate Table 




6.2 


LT19E 
Drawing No. 




No. of 
sheets 




Title 






A-ML-LT19-E 




1 


Teletype 


Interface LT19-E 






D-BS-LT19-E-1 




1 


Teletype 


Control Unit Channel 


1 




D-BS-LT19-E-2 




1 


Teletype 


Control Unit Channel 


2 




D-BS-LT19-E-3 




1 


Teletype 


Control Unit Channel 


3 




D-BS-LT19-E-4 




1 


Teletype 


Control Unit Channel 


4 




D-BS-LT19-E-5 




1 


Teletype 


Control Unit Channel 


5 


6.3 


LT19F 
Drawincf No. 




No. of 
sheets 




Title 






A-ML-LT19-F 




1 


Teletype 


Interface LT19-F 






D-BS-LT19-F-1 




1 


Teletype 


Control Unit Channel 


1 




D-BS-LT19-F-2 




1 


Teletype 


Control Unit Channel 


2 




D-BS-LT19-F-3 




1 


Teletype 


Control Unit Channel 


3 




D-BS-LT19-F-4 




1 


Teletype 


Control Unit Channel 


4 




D-BS-LT19-F-5 




1 


Teletype 


Control Unit Channel 


5 




Note: LT19-E(F)- 


■1 


1st opt 


ional teletype control 






LT19-E(F)- 


-2 


2nd opt 


ional teletype control 






LT19-E(F)- 


-3 


3rd opt 


ional teletype control 






LT19-E(F)- 


-4 


4th opt 


ional teletype coi.trol 






LT19-E(F)- 


5 


5th optional teletype control 




6.4 


LT19H 
Drawing No. 




No. of 
Sheets 




Title 






A-ML-LT19-H 




1 


Data Communications Interface 






C-IA-V003391-0-0 




1 


Data Communications Cable 
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7 .0 System Components 

Basic system components consist of the LTI9 D, E, F, H 
control logic (located in an optional liay) and up to 
5 teletype units or EIA level operated units for each 
LT19D control. The optional teletype units or EIA 
units are located remotely frorr. the PDr>-9 system. A 
single control cable interfaces the remote unit to its 
control in the PDP-9 system. This control cable is 
terminated v/ith a standard DEC cable connector 
module which is inserted in its assigned location in 
the LT19D mounting panels (see module utilization print 
D-MU-LT19-D-3) . 

7.1 Modules needed to implement the multi- teletype control 
are as follows: 

LT19D (PDP-9 interface only) 



2 


-S107 






2 


-R002 














1 


-S123 






1 


-Rill 














1 


-S603 






2 


-W104 














i 


-W107 






















LT19E (Si 


ngle 


tel 


etype control 


only) 










2 


-R401 






















i. 


-S203 






















1 


-WOOb 






















1 


-WO 78 or 


W076D or 


W028 (part 


of teletype 


or 


EIA 


device 


) 


2 


-W103 






















1 


-W705 






















1 


-W706 






















1 


-W707 























LT19F (Single EIA level operated device control) 

Same as LT19E plus 

1 -W511 
1 -W602 

LT19H Same as LT19F Plus Inter Unit Cable C-IA-7005891-0-0 
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7.2 No special power controls are necessary due to th€> addition 
of an LT19 D, E, F, H system other than those required for 
the optional bay configuration. One 728 power supply must 
be added to the back door of the optional bay for each 
LT19 system interfaced to a PDP-9. See table below. 

7.3 An LT19 D, E, F, H system is interfaced to the PDP-9 
processor through the 10 Bus and to input/output devices 
through connector cables supplied with the optional unit. 

7.4 As stated in Section 2.0 vendor-supplied equipment which 
interfaces to the LT19 D, E, F, H system is standard and 
DEC purchase specifications for all units are available 

from Drafting. 



LT19P With 
+ 10V 
-15V 



LT19F 
+ 10 
-15 



1-LT19E 

1.47A 

1.58A 



.075A "1 
.134A j 



2-LT19E '■ 3-LT19E I 4-LT19E 
2.88 I 4.30 I 5.72 
1.86 2.14 2.42 



5-LT19E 

7.14 

2.70 



Maximum LT19 Configuration 
Maximum Possible Load: +10V-7.2A, -15V-2.8A 
LT19II No Additional Power Req. 
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.0 Check out Test Procedure 

Each LT19 D, E, F, H unit will be tested using Test 
Procedure MAINDEC-9A-D8CC-D both under normal operating 
conditions and under voltage margins as specified below: 



Tost 

Ho. 



Aggravation 
Conditions 



Margin LT19D 
(Rack A) 



Margin LT19D 
(Rack B) 



Margin LT19D 
(Rack C) 



Margins 
+10V -15V 



6V 



±3V 



5V 



±3V 



6V 



2.5 



2.5 



2.5 



2,5 



2.5 



2.5 



Margin LT19D 6V 6V 2.5 2.5 
(Rack D) 

* -15V Margins for racks A and B, C and D must be run in pairs, 
i.e., A&B together. 
8.1 LT19F Checkout 

The "F" option (EIA level converter) Is intended to drive a Dataset 
Cable or an "H" option. To simulate the cable and perform tests, 
add the following temporary jumpers to slots A25, A26, A27, A28, or 
A29: S to H and T to V - this simulates the jumpers on the cables. 
Jumper pin E to pin P to tie output to input. Run appropriate sections 
of the Diagnostic 09-D8CC 

8-2 i;ee LT19H for special Test procedure 
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9 .. Acceptance Test Procedure 

The Acceptance Test operator must sucessfully rerun all 

Checkout Test Procedures as stated in Section 8. 

In addition, the following documentation list must be 
complete before the unit is accepted. 



a. MAINDEC-9A-D8CS-PH 

b. MAINDEC-9A-D8CC-D 



Program Tape 
Write-up 



9.1 No special test equipment is needed for acceptance of 

this option. 



9.2 Field-installed LT19 D, E, F, H options Should be tested 
and accepted under the same stipulations stated for in-house 

installations. 

9.3 See LT19H For Special Acceptance Procedure. 

9.4 Performance for Acceptance purposes will be .demonstrated at the 
speed specified on the P.O. /Const. Req. Unless otherwise 
specified this will be 110 baud. 
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10.0 Spare Parts 

Spare modules necessary for the LT19D: 



1 S123* 
1 SS03* 



1 3107" 
1 W107 
1 W104 



*These modules are already included in 
the basic processor spare parts list. 

Spare modules necessary for the LT19E: 



1 R401* 
1 S203* 



1 W005* 
1 W070 
1 Wl03 



*These modules are already included in 
the basic processor spare parts list. 

Spare modules necessary for the LT19F: 

Same as LT19E plus: 

1 W511 

1 W602 

10.1 No Special corr.ponent spares are necessary for the 
LT19 D, E, F, H system. 

10.3 Special mechanical spare parts and tools 

10.4 which should be supplied with each optioncil 
teletype unit are listed in the PDP-S Sales 
Notebook, Section 7.6. 
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11,0 Preventative Maintenance Procedures 

To insure reliable operation of the LT19 D, E, P, H 
system, standard proce sor maintenance procedures 
(for both logic and the teletype units) must be 
followed. All additional KSR'S, ASR'S, JBO'S, or 
RO'S which are added to the PDP-9 system must follow 
standard field service maintenance procedures to 
insure proper operation. 
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i::.0 Set-U? Procedure 

12.1 Set up all 110 Baud Teletype channels with the 
required Machine (KSP 33 or 35) and checkout with the 
current version of the diagnostic (LT0919) . 

12.2 Set up all channels with Level Converter options 
(LT19F) and run the self checking test as directed 
in the diagnostic addendum, D8CC-DN. 

12.3 LT19H Set up. Refer to the spec. LT19H. 

12.4 Recommendations for setting up R4)?l clocks for 
each channel. 

a. Set up the Transmit clock first since it 
is free-running. 

b. Remove the W706 Receiver Module, this will 
allow the receive clock to free run. Set 
the scope to ALTERNATE SweeD, INT. Trigger, 
do NOT trigger on CHI. This will allow 
the pulses from the receive clock to be 
matched to the transmit clock. 

Additional notes for 110 Baud Channels. At 110 
Baud each data bit is 9.09 MS long, this requires 
the R401 clock to be set to 4.545 MS rate. There 
are 11 bits of 9.09 MS in each character, therefore a 
character is 100 MS long. Since it would be very 
difficult to measure a clock interval of 4.545 MS 
on a scope, set up to measure an i ntire character (lOOMS), 
The scope calibration can be easily checked by putting 
six (6) complete cycles of 60 cycle waveform in exactly 
10CM. With the scope calibrated to 100 MS, fine tune 
the R40i to give 23 clock pulses in 10CM (22 clock 
pulses plus the first pulse of the next character.) 
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TELETYPE CONTROL 
C-UA-LTI9-D-0 



® 



» I RED ASSY 

(lTI9'u) 

D-AD-7 0064 52-0-0 



0- 



MARGINAL CHECK 

PANEL ASSY 
C-IA-54D2526-0-0 



1943 MOUNTING 

PANEL 
D-AD-1 943-0-0 



0- 



1943 CASTING 

PIUS PINS 

D-AD-53024B3-0-0 



MECHANICAL 



FIND 
NO 



DESCRIPTION 



TELETYPE CONTROL 

TELETYPE CONTROL P.L. 

PANEL IRIGHT END 

I/O CABl^ ASSY 

RET BLOCK 

4915 TO «07J CABLE 

DATA SET CABLE 



• IRED 
«IREO 



ASSY (LTI9-0) 
ASSY (IT19-D) P.I.. 



19430 MOUNTING PANEL 
I943D MOUNTING PANEL P.L. 



1943 CASTING PLUS PINS 
1943 CASTING PIUS PINS P. I. 
1943 FRAME CASTING 



MARGINAL CHECK PANEL ASSY 
MARGINAL CHECK PANEL (P.L.) 
PANEL. MARGINAL CHECK 
SCOTCHCALS 



PART NO 



C-UA-LTI9-CHD 

A-PL-ITIB-D-O 

C-HO-S302486-0-0 

0-UA-8C08A-0-0 

B-MD-7406047-0-0 

0-AD-700S28S-0-0 

C-IA-7005717-0-0 

A-SP-l TI9-D-'J 

D-AD-70064 52-0-0 
A-PL-70064 52-0-0 



D-AO-I 943-0-0 
A-PL-1943-D-0 



D-AD-5302483-0-0 
A-PI-53024B3-0-D 
E-MD-1202885-0-0 



C-IA-5402526-0-0 
A-Pl -5402b 26-0-0 
C-MD-5302484-0-0 
SS-C-10801 



OEPT USAGE 



PROD 



_UNiJ§$_OTHFWWISE SPECIFIED 



5^ 



FIND 
NO 



a -6 1 11 



a 2 

|I003 1711 



ELECTRICAL 



DESCRIPTION 



WJLTI-STATION TELETYPE CONTROL 

1.0 BUS INTERFACE LOGIC 

I. □ BUS INTFRFArF 

MODULE UTUIZATiON 

MODULE UTILIZATION P. I. 

■IRE LIST LTI9 

EXTERNAL COMPONENT LIST 

LTI9 ENGINEERING SPECIFICATION 

-OPTIONS- 
TELETYPE INTERFACE LT19-; 
TELETYPE CONTROL UNIT CHANNEL I 
TELETYPE CONTROL UNIT CHANNEL 2 
TELETYPE CONTROL UNIT CHANNEL 3 
TELETYPE CONTROL UNIT CHANNEL 4 
TELETYPE CONTROL UNIT CHANNEL 5 

TELETYPE INTERFACE IT19-^ 

TELETYPE CONTROL UNIT CHANNEL I 

TELETYPE CONTROL UNIT CHANNEL 2 

TELETYPE CONTROL UNIT CHANNEL 3 

TELETYPE CONTROL UNIT CHANNEL 4 

TELETYPE CONTROL UNIT CHANNEL 5 

DATA COMMUNICATtON'b INTERFAC- 
DATA COMMUNICATIONS INTERFACE 
DATA COMMUNICATIONS CABLE 

ACC EPTANCE 1— '. Cti UK'L 



»IRED ASSY (LT)9-D) 



MOUNTING PANEL 1943 
MARGINAL CHECK PANEL ASSY 



FIRST USED CM OPTWr./ MODEL 

PDP-9L 



UNLESS OTHERWISE SPECIFIED 

DIMENSION IN INCHES 

TOLERANCES 

DECIMALS FRACTIONS ANGLES 

t .005 ± 1/64 ± 0-30' 

riNAl SUKMCE OUALITY / 

REMOVE RURRS AND BREAK SHARf 

CORNERS 



MATEHIAL 



A-MI-IT19-0 
D-BS-tT19-D-l 

D-»iu-lTI9^>3 
A-PI-ITI9-D-3 
K-»L-tTI9-D-4 
A-CP-mg-D-5 
A-SP-l TI9-D-6 

A-Mt-ITI» t 

D-BS-ITI9-E-1 

D-BS-lTI9-t-2 

0-BS-tTl9-b-3 

D-BS-LTI9-E-4 

D-BS-lT19-t-5 

A-HL-LTI9-F 

O-BS-lTig-F-l 

D-BS-in9-F-2 

0-BS-ITI9-F-3 

0-BS-IT19-F-4 

D-BS-ITI9-F-5 

A-ML LTi'^y-H 
A-SF-^Ti'^-H -I 
C-UA^LTIS-h-0 



B-CS-1943-O-l 
C-IA-5402526-0-0 



DEFT USAGE 



PROD CUST F. C 



Q 
I 



:q 



TTijL. 






w 



pSSTsSST 

/ 



'°/J^C 



ii2 



.f/T ..:cft; ASS' 

A-ML-LTI9-D 
-ALE NONE 



ikiiilil 



EQUIPMENT 
CORPORATION 



DRAWING 
INDEX LIST 
LTI9 

ilcOOEJ NUMBER 

PI LTI9-D-7 
^] Ir^l I I I I FT 
1 1 



^ 



DIGITAL EQUIPMENT CORPORATION 

MAYNARD. MASSACHUSETTS 



DATE 7-31-69 



TITLE Baud Rate Table 



REVISIONS 



REV 



DESCRIPTION 



CHG NO 



ORIG 



DATE APPD BY DATE 



Find the BAUD RATE nearest the desired value in the table below. Add 
the indicated jumper from pin R to pin L,M,N, or P. Add t?ie external 
resistor (Rx) across pins T and R. Fine tune to the desired frequency 
by adjusting the internal pot on the R40'l . 

Note that the table calls out values which give a frequency that is 
twice the Raud rate, eg., 110' Raud uses 1.2K for Rx and pins R to L, 
which gives a frequency of 220' CPS . The double frequency is required 
by the WV^b/w?^? which divides the clock by 2. 

Some examoles of common Raud rates are: 



Rx 



1.2K 



110 Baud - Jumper Pin R to L 
2000 Baud - Jumper Pin R to M Rx = 750 
2400 Laud - Jumper Pin R to M Rx = 470 
11000 Baud - Jumper Pin R to N Rx = 3 . 3K 
30000 Baud - Jumper Pd.n R to P Rx = open 



Values 

of R 



Jumper Pin R to one of the following pins on the R401 Modules 

(pins L, M, N or P are desianated as Pin't) on 
L M N" p 



prinL.t>; 



470 


155 - 


- 151 


2270-2400 


22.7K-24K 




560 


146 - 


- 155 


2150-2265 


21.5K-22.6K 




680 


137 - 


- 146 


2010-2150 


20.1K-21.5K 




750 


133 - 


- 142 


1910-2084 


19.lK-20.84K 




IK 


116 - 


- 146 


1710-1910 


:7.1K-19.1K 




1.2k 


106 - 


- 122 


1560-1795 


15.6K-17.95K 




3.3K 


59 - 


- 106 


860-1297 


8.6K-12.97K 




Open 






159- 860 


1.59K-8.6K 


18. 6K - 98K 



Note that the above values are for design center values, with 10% 
capacitor and resistor tolerances other, values of Rx may be required, 
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1.0 LT19 Data Conmiunications (Type LT19H) 

The LT19H is primarily a special cable Which, When 
added to the 1.T19F (Level Converter option), provides 
communications capability with another LT19H (for PDP-9) 
or PTJ38F (for PDP-8). 

1.1 The timing and operational characteristics for the LT19B 
and F also apply to the LT19H. 

1.2 The option designation suffix letter defines the data coiosuhi- 
cations cable length: 



7005891-1 


= 


LT19-HA 
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Cable 


,. ,. -2 
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LT19-HB 


100' 


Cable 


.. .. -3 


= ■ 


IiT19-HC 


150* 


C^le 


.1 -4 
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LT19-ED 


200* 


Cable 


7005891-5 


«^ 


LT19-HE 


250' 


Cable 



1.3 In operation the LT19H appears to its contirol to ba an 
EIA level device, e.g. a DataPhone. 

1.4 The LT19H plugs into slots in the LT19D and has as pre- 
requisites, the LT19E and F. The specifications for 
the LT19 D, E, & P also apply to the LT19H.. 

1.5 There are two independent communications cliannels in 
each LT19H. In each link the transmitt and receive Baud 
rates must be identical. 
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2.0 There is no vendor supplied equipment for the LT19H 



3.0 
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Same eg cpecfication for LT19D 



0.0 CI:ocl;out Test Procedure 
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; LT15H will be checked out in two parts. Part one 
to check each chasinel as an LT19F (EIA Level Converter) 
:h cvt^-ut jvcrpered to input and program run according 
rrcr cruras in Maindeo - 09-D8CC-DN ( Addendum to 

ri::gncstic) . See LT19D Erg. -Spec. Section 8.0. 
is to insert one end of the LT19H Cable (length 
D, or c) in appropriate output slot for the 
'-'- : ■''' ■ -i^ ' "CtGd then insert fhs other end into the 

.-- z-t X.32. Reiaove the output to input jumper used 
_-:::■ .j~ c:i- inctall between pins A32B and A32P, rerun 
wC ■ „ V . . I i^nri. one. 

-'c. -r„ :: "-.c one end two for each LT19H channel using 
^. c ij^c 1.1. „cc called for ilv the t>Wrchase order .Const. Reig. 

T zcz-:t.z...."o 'Jest Procedure .• 

'. ':y ..cc tcnco Toct pj»eratbr jr.ust successfully rerun the 

I icc::ou„ Tc: t TroccSures stated in Section 8. 

L>.3 foliC.vLi.g <Iocutr.ents and tap^s are required for acceptance: 



a. Kaindec-9A-D8CS-PH 

b. !:air.;2ac-9A-D8CC-D 

c. |:aindec-J2f9-D8CC-DN 



Program Tape 
Krite-up 
Ac.de nduro 



TIi3 purpose of the LT19H is to send/'receive data to another 
LT19H or FT^'SF, since the other device (LT19H or PT^SF) 
v.ill rarely ba available at the time ef checkout the 
Acceptance of the LT19H must be performed on a "stand alone" 
basis. 
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10.0 System Verifteation 

To verify system operation in the field, the followlLng ittfcraation 
may be used. 

a. Insure that the channel works both directions ati oatliced in 
section 8.0 

b. Insure that the channel on the "otherend" else vorks, this should 
be another LT19H or PT08-F (use nsisdec -08-B8PA). 

c. Verify that the baud rates for both ends are identical. 

d. plug the LT19-H cable into «ach end of Che casnunicatlomi liidi. 

e. Load the latest version of tha LT09/I9 Diagncstlc into tha Pl»-?/l5 
and prepare to check the channel C3 described in eectlcn 3.0. To 
add the output to Input "Jumper*^ a '^rncrouad Prcsraa" rill be 
required in the "otherend", Sesplco of "Turcaroaffid Prosraoa" fcx 
the PDP-8 end F0P-9/15 are given be Io»: 



pnp - 8 



20/6401 
21/5C20 
22/6406 
23/3340 
24/1040 
25/7000 
26/6416 
27/5020 



Skip on R Flag 

Jay. - 1 

jlecd 

DCA 40 

TAD 40 

NOP 

XMIT 

JMP 20 



PDP - 


9/15 


200/704101 


Skip on K Flag 


201/600200 


jjap. • 1 


202/704112 


Eoad 


203/740000 


R{» 


2D4/7C4C06 


JttllT 


205/600200 


JHP 200 



Both programs assume channel 1, adjust lOT codea aa required 
by channel used. 
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